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(54) PHOTOCATALYST-CONTAINING SHEET AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a sheet with photocatalytic activity-bearing inorganic 
fine particles set adequetely on, exhibiting excellent photocatalytic activity based on the 
inorganic fine particles, good in formation, and having a specified level of mechanical 
strength. 

SOLUTION: This photocatalyst-contg. sheet is obtained by conducting a papermaking 
process for a paper stock containing photocatalytically active inorganic fine particles each 1- 
30nm in average size and 100-2,0002/g in specific surface area. Specifically, wood pulp, non- 
wood pulp, organic fibers or inorganic fibers is incorporated with fibers polyvinyl alcohol-based 
binder or a binder consisting of thermofusible fiber followed by dispersion in water into a 
slurry, which, in turn, is incorporated with a cationic or anionic polymer as a setting flucculant 
and the inorganic fine, and also a second fluocculant with polarity opposite to that of the 
former fluocculant. The resultant paper stock is subjected to papermaking process to obtain 
the objective sheet. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sheet containing the photocatalyst which can 
demonstrate functions, such as deodorization, adsorption, antifouling, antibacterial, and sterilization, and 
its manufacture approach, maintaining photocatalyst activity. 
[0002] 

[Description of the Prior Art] The titanium oxide which is an inorganic particle-like object in order to 
improve handling nature by giving a printability, set-off prevention (opacity) of ink, and the waist of 
paper by improvement in opaque grant of paper, smooth nature, or gloss in the paper industry 
conventionally, a calcium carbonate, clay, etc. are mixed by pulp, and it is ****** rare ****** in paper. 
Especially, floe is made from these particles using an aluminum sulfate, or anionic and a cationic high 
polymer coagulant, and the method of making a particle adhere to fibrous objects, such as pulp, using 
the binders and the water-soluble macromolecule sizing agents of an emulsion system, such as a latex, 
further is also learned. 

[0003] Moreover, the close combination particle of a zinc oxide, a titanium dioxide, and water is 
supported on paper and a sheet, or the deodorant scoured to plastics is shown in JP,63-54935,A. 
Furthermore, the deordorization sheet which sinks in and heat-treats an anatase mold titanium dioxide in 
each official report of JP,2-280818,A, JP,3-94814,A, and JP,3-157125,A, and supports it in it at a 
ceramic paper is proposed, moreover, those use sides -- JP,6-198196,A and JP,7-462,A -- said -24451 
said - 102678 -- said -- 108175 - said -- it is indicated by each official report of No. 1 1 1 104. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, about the titanium oxide particles for pigments 
etc., in order to promote decomposition of a polymer and to check stability, such as weatherability, 
according to the photocatalyst effectiveness, the front face of a titanium oxide particle was covered with 
aluminum, zinc, niobium, magnesium, strontium, those compounds, etc., and the photocatalyst activity 
is controlled, the front face which has photocatalyst activity also with bad stability, such as these 
weatherability, here -- without it uses an unsettled non-subtlety particle and the chemical which checks 
these photocatalysts activity - paper „********„ it is possible to use with a sheet-like gestalt by 
things. 

[0005] However, it is necessary to fulfill the following conditions as a sheet containing the non-subtlety 
particle which has such photocatalyst activity. 

(1) Fix fiber and the non-subtlety particle which has photocatalyst activity as an amount with few 
omission at the time of mixing 85% of the weight or more in a production side. 

(2) In wet paper making, there is no generating of the trouble at the time of production, and produce to 
stability, and the sheet obtained has good formation and have fixed reinforcement. 

(3) Don't spoil the photocatalyst activity based on a non-subtlety particle in a functional side. 

(4) There is little degradation of the sheet obtained with time. 

(5) A bad influence should not do to back processes containing the non-subtlety particle which has 



eg b eb eg e e 



Page 2 of 14 



photocatalyst activity, such as cutting of a sheet, and printing. 
[0006] These are explained further. 

(1) In order to raise coherent [ of the non-subtlety particle which has photocatalyst activity ], flocculants, 
such as an aluminum sulfate and a polymer coagulant, must be added as a condensation nucleus. 
However, fixing to fiber does not necessarily improve in that case, and the formation of the paper at the 
time of paper making is spoiled, and the problem of being unable to perform operation which at least the 
water of the head box of a paper machine caused fluctuation, and was stabilized is produced. 

(2) (2) mentioned above It is (1) in order to attain the purpose. The floe of the shown particle is made 
and the approach of fixing it to a fiber front face is also considered. In that case, the floe of a polymer 
coagulant and a particle is accumulated in the wire front face of a paper machine, the floe of fiber and a 
particle dissociates, and filterability is accumulated [ it gets worse or ] also in a felt side, it is stabilized 
and a uniform sheet cannot be produced. [ that the problem of transportation in piping occurs ] 
[0007] Naturally, since it changes or filterability gets worse, the problem of being unable to perform 
operation of long duration generates the water level in the flow box of the short network of a paper 
machine. 

(3) In order to demonstrate effectively functions, such as deodorization, adsorption, antifouling, 
antibacterial, and sterilization, it is required not to spoil photocatalyst activity. 

(4) In order to maintain functions, such as deodorization, adsorption, antifouling, antibacterial, and 
sterilization, for the sheet obtained over a long period of time, it is required for there to be little 
degradation of a sheet with time. 

(5) The sheet containing a non-subtlety particle has very many particle numbers, since fiber front faces, 
such as pulp, are covered by the particle, association of the fiber comrade of paper original and a tangle 
decrease, and the tensile strength of a sheet falls. Furthermore, since it is easy to separate the fiber which 
forms the sheet, internal reinforcement becomes low, the handling as a sheet becomes impossible, you 
make it addition fine particles, such as cutting and printing, not disperse as paper powder etc., and they 
must not have a bad influence on a back process. 

[0008] This invention is made paying attention to the problem of the above conventional techniques. 
The place made into the purpose can fully fix the non-subtlety particle which has photocatalyst activity, 
and is to offer the sheet containing the photocatalyst which can demonstrate the outstanding 
photocatalyst activity based on a non-subtlety particle, and its manufacture approach. While formation is 
good and has fixed reinforcement, the place made into other purposes has little degradation with time, 
and it is to offer the sheet containing the photocatalyst which can prevent having a bad influence on back 
processes, such as cutting and printing, and its manufacture approach. The place made into the other 
purposes can prevent generating of the trouble at the time of production, and is to offer the manufacture 
approach of the sheet containing a photocatalyst producible to stability. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of the sheet 
containing a photocatalyst according to claim 1 comes to carry out paper making of the raw material of 
the paper in which mean particle diameter is l-30nm, and the specific surface area contains the non- 
subtlety particle which has the photocatalyst activity of 100-2000m2 / g. 

[0010] Invention of the manufacture approach of the sheet containing a photocatalyst according to claim 
2 To wood pulp, non-wood pulp, organic fiber, or an inorganic fiber To the slurry which added the 
fibrous polyvinyl alcohol system binder or the binder of thermofusion fiber, and was distributed in water 
After adding a cation system polymer or an anion system polymer as a fixing flocculant, the non- 
subtlety particle which has photocatalyst activity is added, and paper making of the anion system 
polymer or cation system polymer which has a still reverser polarity as said fixing flocculant is added 
and carried out 

[001 1] While said fiber of invention of the manufacture approach of the sheet containing a photocatalyst 
according to claim 3 is organic fiber or an inorganic fiber in invention according to claim 2, a binder is a 
binder of thermofusion fiber and the addition of a cation system polymer and an anion system polymer 
is 0. 1 - 40 % of the weight to the non-subtlety particle which has photocatalyst activity as a fixing 
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flocculant. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail. 
Mean particle diameter is l-30nm, carries out paper making of the raw material of the paper in which 
the specific surface area contains the non-subtlety particle which has the photocatalyst activity of 100- 
2000m2 / g, and the sheet containing a photocatalyst is formed. 

[0013] the front face which has photocatalyst activity with stability bad [ the sheet containing this 
photocatalyst ], such as weatherability, -- without it uses an unsettled non-subtlety particle and the 
chemical which checks these photocatalysts activity — paper ._********_- it enables it to use with a 
sheet-like gestalt by things 

[0014] As a non-subtlety particle which has photocatalyst activity, semi -conducting material, such as 
tungstic oxide, such as titanium oxide (a rutile mold, anatase mold) and a tungstic trioxide, a bismuth 
trioxide, strontium titanate, tin oxide, a zinc oxide, and three iron oxides, is mentioned, for example. 
What was chosen from titanium oxide, tungstic oxide, a bismuth trioxide, strontium titanate, and three 
iron oxides is [ among these ] good. 

[0015] The thing of a moisture powder condition which makes the shape of powder or a sol of the shape 
of a globular shape and a scale and a fibrous gestalt is sufficient as a non-subtlety particle. Titanium 
oxide is obtained, for example by hydrolysis of the sulfuric-acid titanyl by the so-called sulfuric-acid 
method, or oxidation of the titanium tetrachloride by the hydrochloric-acid method. 
[0016] As for the non-subtlety particle which has photocatalyst activity, it is desirable that it is the 
particle-like non-subtlety particle of the damp or wet condition containing moisture. When a non- 
subtlety particle is added to a pulp slurry at the time of paper making, it is for making homogeneity 
distribute a detailed inorganic particle, without condensing secondarily. And it is for using the front face 
of a detailed inorganic particle effectively, and the aggregate of a detailed inorganic particle mixing into 
paper, and making it not become a paper fault. Furthermore, it is for having to consider workability as 
the dust when adding the non-subtlety particle which has photocatalyst activity not dispersing as much 
as possible. 

[0017] Next, the mean particle diameter of the non-subtlety particle which has this photocatalyst activity 
is l-30nm. This mean particle diameter takes a photograph by scanning electron microscope 
observation, asks for that particle diameter, and is computed from that particle diameter. 
[0018] Secondary condensation of a non-subtlety particle takes place [ mean particle diameter ] by less 
than lnm, dispersibility falls, or the productivity of a non-subtlety particle is inferior, and it is not 
economically desirable. On the contrary, it becomes [ the surface area of a non-subtlety particle becomes 
small, and / a photocatalysis ] small and is not desirable if the mean particle diameter of a non-subtlety 
particle exceeds 30nm. And since the joint contact between non-subtlety particles decreases and Van der 
Waals force also becomes small, the specific surface area of the condensed particle falls and is not 
desirable. In addition, the lump of the big and rough particle of a non-subtlety particle is generated, and 
a problem arises in dispersibility. As for the mean particle diameter of a non-subtlety particle, it is 
desirable that it is the range of 4-20nm in order to raise the quantum efficiency mentioned later. 
[0019] The mean particle diameter of this non-subtlety particle has the mean particle diameter of the 
titanium oxide (a rutile mold and anatase mold) used for the conventional object for paper manufacture, 
the object for coating pigments, and lusterless [ of a synthetic fiber ] as small as about 1/10 to 1/1000 to 
being 0.1-10 micrometers. 

[0020] Moreover, the specific surface area of a non-subtlety particle is the range of 100-2000m2/g in 
order to fully demonstrate the resolvability ability of a non-subtlety particle which has photocatalyst 
activity, when it forms in the condition of a sheet. From a scanning electron microscope photograph, this 
specific surface area ** surface area calculated as a ball by that weight, and is called for. 
[0021] The specific surface area of a non-subtlety particle is the surface area of the appearance per unit 
weight of a non-subtlety particle. Apparent surface area is the surface area of the particle computed from 
the diameter of a non-subtlety particle, and increases in inverse proportion to the diameter of a particle. 
When the surface area of the appearance of a non-subtlety particle increases, since the reacting weight of 
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a non-subtlety particle increases and catabolic rate also increases, it is desirable. The catabolic rate by 
the non-subtlety particle which has photocatalyst activity is the reacting weight per fixed time amount, 
and it is called the quantum efficiency. 

[0022] Since the resolvability ability based on photocatalyst activity in the specific surface area of a 
non-subtlety particle is inferior, it is unsuitable at under 100m2 / g. If specific surface area exceeds 
2000m2 / g, the non-subtlety particle which has photocatalyst activity has small specific gravity, and in 
order that the volume may account for many rates in a sheet, it falls and is unsuitable [ a particle / the 
reinforcement of a sheet ]. the specific surface area of the titanium oxide with which this specific surface 
area is used for the conventional object for paper manufacture, the object for coating pigments, and 
lusterless [ of a synthetic fiber ] ~ comparing ~ at least -- 10-106 Twice is resembled markedly and it is 
large. 

[0023] Next, manufacture of the sheet containing a photocatalyst is explained. That is, first, to wood 
pulp, non-wood pulp, organic fiber, or an inorganic fiber, a fibrous polyvinyl alcohol system binder or 
the binder of thermofusion fiber is added, disaggregation distribution is carried out enough at water, and 
a slurry is prepared. After adding a cation system polymer or an anion system polymer to this slurry as a 
fixing flocculant, the non-subtlety particle which has photocatalyst activity is gradually added to it, and 
it is made to condense a non-subtlety particle. The anion system polymer or cation system polymer 
which has a polarity reverse as a fixing flocculant there is added, and a non-subtlety particle is fixed to a 
fiber front face. 

[0024] This fiber slurry raw material is used and paper making is carried out with the round mesh and 
Yankee type wet paper-milling machine of a short network type. The sheet which contains the non- 
subtlety particle which has photocatalyst activity by such actuation is manufactured. 
[0025] In this case, when there are few amounts of a non-subtlety particle, the resolvability ability of a 
sheet is inferior, but since the amount of the non-subtlety particle which has photocatalyst activity 
increases so that there is little content for pulp, such as fiber, when it is made [ many ], although 
resolvability ability surpasses, reinforcement, flexible nature, etc. as a sheet are spoiled. For this reason, 
the amount of the non-subtlety particle which has photocatalyst activity has 0.1 desirable % of the 
weight or more, and its 5 - 30 % of the weight is still more desirable. 

[0026] Next, as pulp, wood pulp or non-wood pulp is used. As wood pulp, the chemical pulp (sulfite 
pulp, exposing and kraft pulp of non-****) obtained from a usual needle-leaf tree and a usual broad- 
leaved tree, the semichemical pulp called semichemical pulp, chemiground pulp, mechanical pulp 
(ground pulp, refiner-grand pulp, thermomechanical pulp), etc. are used. As non-wood pulp, straw, 
hemp, a bamboo, cotton, a cotton linter, etc. pulped and expose, and a non-****** thing is used. 
[0027] With it, reinforcement also becomes high. [ like /, so that there is much content of the pulp / 
paper ] However, since the amount of the non-subtlety particle which has photocatalyst activity 
decreases relatively, adsorption resolvability ability is inferior. On the other hand, although adsorption 
resolvability ability is excellent since the amount of the non-subtlety particle which has photocatalyst 
activity increases relatively so that there is little content of pulp, the reinforcement as a sheet, flexible 
nature, etc. are spoiled. Therefore, the content of pulp has 50 - 90 still more desirable preferably [ 97 to 
0% of the weight ] % of the weight. 

[0028] It replaces with said pulp or organic fiber or an inorganic fiber is used with it. An organic 
regenerated fiber is contained in organic fiber. As organic fiber, polyethylene, a polypropylene fiber, etc. 
of the polyethylene terephthalate of the nylon 6 of a polyamide system, Nylon 66, a ** aramid fiber, a 
polyvinylalcohol fiber, and a polyester system, polybutylene terephthalate fiber, polyarylate fiber, a 
polyvinylidene chloride system, a polyvinyl chloride system, a polyacrylonitrile system, and a 
polyolefine system are mentioned. 

[0029] The rayon of a cellulose system, acetate, etc. are mentioned as an organic regenerated fiber. The 
size of those fiber is 0.3-10 deniers, and, as for die length, the thing of the shape of 1-1 5mm fiber or 
fibril is used. Moreover, as an inorganic fiber, a glass fiber, a carbon fiber, an activated carbon fiber, 
asbestos, etc. are used. These organic fiber or inorganic fibers are usually synthetic fibers. 
[0030] The size of these fiber is 1-15 micrometers, and the die length has a l-15mm desirable thing. The 
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addition of organic fiber or an inorganic fiber has 0-97 desirable % of the weight, and its 20 - 85 % of 
the weight is still more desirable. 

[003 1] Next, as a binder, a fibrous polyvinyl alcohol system binder or the binder of thermofusion fiber is 
used. A fibrous polyvinyl alcohol system binder may be the staple fiber which is 0.5-5mm, and the size 
of fiber of the cross-section configuration of fiber may be [ 0.3-3 deniers and fiber length ] a round 
shape, horseshoe shape, and the variant cross section of flat **. Moreover, after making a fibrous 
polyvinyl alcohol system binder swell with water enough, when temperature into which the temperature 
of water is raised and it melts is made into a melting temperature, what is dissolved at 60-100 degrees C 
is good. 

[0032] At less than 60 degrees C, the dissolution of polyvinyl alcohol covers early all the non-subtlety 
particle parts that have photocatalyst activity, and the temperature checks reactivity. On the other hand, 
the non-subtlety particle, the fiber of pulp, and the adhesive ability which have photocatalyst activity 
when 100 degrees C is exceeded are not demonstrated, and it is not desirable. The addition of a fibrous 
polyvinyl alcohol system binder has 1-10 desirable % of the weight. At less than 1 % of the weight, if 
the adhesive strength is not fully demonstrated but exceeds 10 % of the weight, it will cover the front 
face of the non-subtlety particle which there are too many binders and has photocatalyst activity, and an 
addition spoils reactivity. 

[0033] The binder of thermofusion fiber consists of a polymer which dissolves at the temperature of 90- 
160 degrees C. As a binder of this thermofusion fiber, the fiber which consists of a polymer which 
dissolves at the polyethylene of a polyolefine system, the fiber of a polypropylene system or its 
fibrillated thing, the polyester fiber which denaturalized further with polyacrylonitrile system fiber or its 
fibrillated fibrous object, and a copolymerization object, and the temperature whose one of a part for a 
core part and the parts of a sheath it consists of the heart and a part of a sheath further, and is 90-160 
degrees C is mentioned, for example. As for the addition, it is desirable that it is 10 % of the weight or 
more. At less than 10 % of the weight, reinforcement of paper cannot fully be demonstrated. 
[0034] Next, as for a fixing flocculant, a cation system polymer and an anion system polymer are used 
together. The addition sequence adds a cation system polymer or an anion system polymer first, 
subsequently adds a non-subtlety particle, and adds the anion system polymer or cation system polymer 
in which a polarity differs from the account cation system polymer of back to front, or an anion system 
polymer. 

[0035] As a cation system polymer, the water soluble resin of a polyamine polyamide epichlorohydrin 
system, a poly diaryl monomethyl amine epichlorohydrin system, a glyoxal system, and a polyamine 
system etc. is mentioned. As an anion system polymer, the water soluble resin of a polyacrylic acid 
system, a Pori methacrylic acid system, a polystyrene sulfonate system, a polyacrylamide partial 
hydrolysate system, and a dicyandiamide system etc. is mentioned. 

[0036] As for the addition of a cation system polymer and an anion system polymer, it is desirable that it 
is 0. 1 - 40 % of the weight to the non-subtlety particle which has photocatalyst activity, respectively. 
And there are many underwater outflows, adhesion on the wire of a paper machine becomes remarkable, 
and **** gets worse, and operation of long duration becomes impossible or it becomes disadvantageous 
also in respect of economical efficiency further. [ that a non-subtlety particle will distribute if less than 
0. 1 % of the weight of coherent / of a non-subtlety particle / is insufficient and 40 % of the weight is 
exceeded ] This addition has 0.5-25 still more desirable % of the weight respectively, and especially its 
1 .0 - 20 % of the weight is desirable. 

[0037] It is adjusted after adding a fixing flocculant until pH adjustment is performed and it reaches a 
neutral region, when pH measurement is usually performed and it has separated from the neutral region. 
Since it is generally in an acidity side, alkali, such as a sodium hydroxide, is added, and pH is adjusted 
until it reaches a neutral region. By such pH adjustment, the distributed condition of the fiber in a slurry 
can be maintained good, and a non-subtlety particle can be certainly fixed to fiber. 
[0038] Thus, for the obtained sheet, ultraviolet-rays reinforcement is 0.001 mW/cm2. The photocatalyst 
activity excellent in the bottom of the exposure of the above ultraviolet rays can be demonstrated. And 
the retention of a sheet on the strength can be held to 50% or more. And using that photocatalyst 
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activity, this sheet is used in order to acquire deodorization nature, antifouling property, antibacterial, 
and disinfectant. For example, it is used for shoji paper, wallpaper, fusuma paper, a tapestry, a calender 
form, an artificial flower form, the folding screen form for partitions, a building-materials relation form, 
a hygienic-goods form, the wiping form for makeup, etc. in order to obtain a deodorization function. It is 
used for Puri-TSUSUKURI-N, a rolling screen, a shutter, a blind, etc. as interior material for places by 
the window of building materials. 

[0039] Moreover, it is used for filters for temperature control devices, such as a cooler of a refrigerator, 
the interior of a room, and an automobile, in order to obtain a deodorization function. Furthermore, it is 
used for a building-materials form and the base material for FRP in order to obtain an antifouling 
function. Moreover, it is also possible to vanish the scribble by paint etc. with time amount. It is possible 
to process lamination, printing, lamination, etc. and to always maintain the front face at a clean 
condition. Moreover, it is used for generating prevention of the mold by the building materials and dew 
condensation which ask for the sheet for hygienic goods or health nature, the clinical recording paper for 
hospital infection prevention, etc. in order to obtain antibacterial and a sterilization function. 
[0040] By cutting the sheet which has photocatalyst activity in the shape of a tape, or applying a twist to 
it, it is made also to the shape of yarn, and a form of a rope, and can also cast to the shape of a 
honeycomb, or a corrugated workpiece. It is used for an air filter etc. Furthermore, it is used for a filter 
etc. as textiles or a three-dimensional knit fabric like knitting. By carrying out calcining of the sheet, it is 
used as sheet molding of only a non-subtlety particle which has photocatalyst activity. 
[0041] The following effectiveness is demonstrated according to the above operation gestalten. 

(1) Add the non-subtlety particle which has photocatalyst activity, and add the cation system polymer or 
anion system polymer which has a still reverser polarity, after adding a cation system polymer or an 
anion system polymer as a fixing flocculant in a predetermined fiber slurry raw material. For this reason, 
a non-subtlety particle can be fixed to fiber 85% of the weight or more, and omission of a non-subdety 
particle can be controlled at the time of paper making. 

(2) Therefore, there is no generating of a trouble at the time of paper making, it is stabilized for a long 
time, and a sheet can be produced. 

(3) Add a cation system polymer or an anion system polymer as a fixing flocculant in a fiber slurry raw 
material, and fix a flocculant to fiber. There, a non-subtlety particle is added there and the non-subtlety 
particle is fixed. Furthermore, a non-subtlety particle is fixed to fiber, adding the anion system polymer 
or cation system polymer which has a polarity contrary to the above, neutralizing the charge in a slurry, 
and raising the dispersibility of the fiber of fiber. 

[0042] For this reason, the sheet obtained has the good dispersibility of fiber and a non-subtlety particle, 
and the formation of a sheet will become good. 

(4) Moreover, it is possible to be able to raise the reinforcement of the sheet obtained and to hold the 
retention of a sheet on the strength to 50% from using a fibrous polyvinyl alcohol system binder or the 
binder of thermofiision fiber as a binder. 

(5) In a sheet, the small condensation part and the big condensation part of a non-subtlety particle which 
have photocatalyst activity exist, and the photocatalyst activity of a sheet can be maintained good. That 
is, this sheet is ultraviolet-rays on-the-strength 0.001 mW/cm2. The photocatalyst activity which was 
excellent under the exposure of the above ultraviolet rays can be demonstrated. 

(6) Therefore, this sheet can be used for applications, such as deodorization, adsorption, antifouling, 
antibacterial, and sterilization. 

(7) By using together organic fiber or an inorganic fiber to wood pulp or non-wood pulp, both fiber can 
act in multiplication and degradation of a sheet with the passage of time can be controlled. 

(8) Since the fiber and the non-subtlety particle in a sheet are distributed good, cutting of a sheet is easy, 
and it can prevent having a bad influence on back processes, such as printing. 

[0043] 

[Example] Hereafter, an example and the example of a comparison are given and this invention is 
explained concretely. In addition, in each example and the example of a comparison, the crystalline form 
of the trade name TEPAQUE ST series by titanium oxide [Ishihara Sangyo Kaisha, Ltd. and STS-02 is 
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the distributed type (pHl .5 and 30 % of the weight of concentration) with which it distributed to the 
solution of hydrochloric acid of an anatase mold, the mean particle diameter of 7nm, specific surface 
area of 320m 2 / g, and titanium oxide. Moreover, trade name ST-01 of this brand are a crystalline form 
anatase mold, the mean particle diameter of 7nm, specific surface area of 320m 2 / g, and the titanium 
oxide powder of 95% of purity. Wood pulp is ********( e d) and is pulp (clo bedding CK-HF and CSF 
are 730ml). 

(Example 1) Wood pulp was ********( ec |) 5 and after having measured so that it might become 61 % of 
the weight about pulp, and disaggregating enough in a pulper, it was transported to the beater. And the 
trade name soffit N-720 by binder [Kuraray [ Co., Ltd. ] Co., Ltd. of thermovision fiber, 2 deniers, 
5mm] 14 % of the weight, the trade name VPB 105-1X4 by fibrous polyvinyl alcohol system binder 
[Kuraray [ Co., Ltd. ] Co., Ltd., and a single fiber size in fiber length 1 denier, It added 4mm] 3% of the 
weight, it added so that it might become 5mm] 17 % of the weight further in the 1.5 denier fiber length 
of rayon [DAIWA bowle-Yong trade names SB of make, and the die length carried out disaggregation 
mixing enough. 

[0044] The flocculant [the product made from Japanese PMC and trade name WS-201] of the polyamide 
epichlorohydrin system of a cation system was added to this slurry 3.0% of the weight to titanium oxide, 
and it was enough fixed to fiber. Subsequently, the titanium oxide sol was gradually added in this fiber 
slurry, and the large and small granular aggregate was obtained. To this, the anion system polyacrylic 
acid system flocculant (trade name FAI REXX M by the Akinari chemistry company) was added 3.0% 
of the weight to titanium oxide. Since pH of the slurry was 4.5, it neutralized until it added the sodium 
hydroxide and pH was set to 7.0. 

[0045] This was milled with the short network and it dried with the Yankee dryer. When the content of 
Kaminaka's obtained titanium dioxide was computed from ash content weight by the calcining method, 
it turned out that it is established 95%. This sheet was what consists of 5 % of the weight of titanium 
dioxides which are the non-subtlety particles to which wood pulp has 14 % of the weight of binders of 
17 % of the weight of rayon, and thermofusion fiber, 3 % of the weight of fibrous polyvinyl alcohol 
system binders, and photocatalyst activity 61% of the weight, moreover, the weight, i.e., U.S. basis 
weight, of a non-subtlety particle per unit area of a sheet 60 g/m2 it was . 

(Example 2) Except having set the class of titanium oxide to ST-01, it is the completely same conditions 
as an example 1 about the class and addition sequence of fiber combination and an additive, and is U.S. 
basis-weight 60 g/m2. The non-subtlety particle content sheet which has photocatalyst activity was 
manufactured. Moreover, since pH of a water dispersion was 6.8, pH adjustment was not performed. 
The rate of fixing of the titanium oxide in a sheet was measured like the example 1, and were 96% and a 
high yield. 

(Example 3) The trade name VPB 105-1x4 by Vinylon fiber [Kuraray [ Co., Ltd. ] Co., Ltd. and the 
fiber denier ****ed [ at subject fiber / the trade name VPB 203x6 by Vinylon fiber [Kuraray / Co., Ltd. / 
Co., Ltd., and the fiber denier / length / 2 deniers and / fiber ] to 4mm] 30 % of the weight in 1 denier 
and fiber length 6mm] 70% of the weight binder fiber. And disaggregation mixing of Vinylon fiber and 
the binder fiber was carried out enough, and after adding the flocculant [the product made from Japanese 
PMC, and trade name WS-201] of a cation system 1 .5% of the weight to this slurry further and being 
enough fixed to fiber, the titanium oxide sol was gradually added in this fiber slurry. Titanium oxide was 
considered as 10% of the weight of combination to the paper raw material using STS-02. 
[0046] To this, the anion system flocculant (trade name FAI REXX M by the Akinari chemistry 
company) was further added 5.0% of the weight to titanium oxide. Since pH of the slurry was 4.5, the 
sodium hydroxide was added and it neutralized completely. This was milled by the square shape TAPPI 
standard extract machine, and the obtained sheet was dried with the rotary mold dryer. Consequently, 
U.S. basis-weight 1 10 g/m2 which consists of only Vinylon fiber and a titanium dioxide BINIRONSHI- 
TO was obtained. 

(Example 4) subject fiber - polyester fiber -- [ -- the trade name EP 203x5 and fiber denier by Kuraray 
[ Co., Ltd. ] Co., Ltd. -- 2 deniers and fiber length - 5mm 70 % of the weight and binder fiber -- a heart 
component -- polyester ~ a sheath component ~ the polyester fiber of the sheath-core structure of 
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conversion polyester -- [ — the trade name soffit N722 by Kuraray [ Co., Ltd. ] Co., Ltd. and the fiber 
denier could be 5mm and therm ofusi on temperature 1 10 degree-C type]30 % of the weight in 2 deniers 
and fiber length. Titanium oxide STS-02 were considered as 10% of the weight of combination to pulp 
as a non-subtlety particle. Others are the U.S. basis weight of 1 lOg which consists of only polyester 
fiber and titanium oxide by the completely same approach as an example 3/m2. Polyester TERUSHI-TO 
was obtained. 

(Example 5) Activated carbon fiber [Chemical [ Kuraray ] FR-15] The soffit N720 by polyester fiber 
[Kuraray [ Co., Ltd. ] Co., Ltd. of sheath-core structure and the fiber denier ****ed to 5mm and 
therm ofusi on temperature 1 10 degree-C type]30 % of the weight in 2 deniers and fiber length as binder 
fiber 70% of the weight The titanium oxide (STS-02) as a non-subtlety particle was considered as 10% 
of the weight of combination to the paper raw material. Others manufactured the sheet under the same 
conditions as an example 3. Consequently, U.S. basis-weight 1 10 g/m2 which consists of only the 
binders and titanium oxide of an activated carbon fiber and polyester fiber The activated carbon fiber 
sheet was obtained. 

(Example 6) SPG 106-1 1x3 by SPG106-1 lx3[Kuraray [ Co., Ltd. ] Co., Ltd. and a fiber denier could be 
3mm 30 % of the weight in 1 denier and fiber length as 70 % of the weight (the product made from 
Manville, Micro-FiberTM206) of glass fibers, and binder fiber for glass fibers. The titanium oxide 
(STS-02) as a non-subtlety particle was considered as 10% of combination to pulp. Others manufactured 
the sheet under the same condition as an example 3. Consequently, U.S. basis-weight 110 g/m2 which 
consists of only a glass fiber and a titanium dioxide The glass fiber sheet was obtained. 
[0047] The physical properties of the sheet obtained in the examples 1-6 were shown in Table 1. The 
sheet of examples 1-6 was cut in A-4 size, it was exposed to daylight for ten days and 20 days from 9:00 
to 17:00 in the morning of fine weather, and the reinforcement of a sheet was measured. 
[0048] As an example of a comparison, it ********( e d) and the addition sequence was also made the 
same using the same fiber combination and the same additive only using pulp (clo bedding CK-HF and 
CSF are 730ml). 

(Example 1 of a comparison) That the non-subtlety particle which has photocatalyst activity is not 
mixed only differed, and others produced the sheet on the same conditions as an example 1. 
(Examples 2-4 of a comparison) The classes of added non-subtlety particle differed and others produced 
the sheet on the same conditions as an example 1. Consequently, in the example 2 of a comparison, at a 
titanium dioxide (trade name TIPAQUE R-680 by Ishihara Sangyo Kaisha, Ltd., a crystalline form 
rutile, mean particle diameter of 0.24 micrometers), and the example 3 of a comparison, in particle 
activated carbon [the trade name regent K by the Nimura Chemical -industry company], and the example 
4 of a comparison, it is 10 % of the weight of content of a zeolite (trade name siluton B by Mizusawa 
chemistry company) non-subtlety particle, and is U.S. basis-weight 60 g/m2. The non-subtlety particle 
content sheet was obtained. 

(Example 5 of a comparison) The approach of performing preliminary condensation of a particle was 
enforced, using STS-02 as a non-subtlety particle which has photocatalyst activity. That is, 16.67kg (5kg 
of titanium oxide nets) measuring of STS-02 was carried out, and water was added to it and it could be 
100kg. Concentration of the titanium oxide in a titanium oxide water solution was made into 5.7 % of 
the weight. What dissolved 1.5kg of aluminum sulfates in this to 10kg of water was added stirring, and 
the aggregate was made. Since this liquid had pH as low as 2.6, it added what dissolved 0.75kg of 
sodium hydroxides in 12kg of water, and neutralized. Consequently, pH was set to 6.9. 
[0049] Furthermore, 1.5kg (trade name FAI REXX M by the Akinari chemistry company) of anion 
system flocculants was diluted in 5kg of water, and, in addition, it observed coherent. In order to raise 
coherent furthermore, this anion system flocculant FAI REXX Ml. 5kg was diluted and added to 5kg of 
water. In order to rinse the titanium oxide which carried out preliminary condensation, 1700kg of water 
was added and it rinsed for 5 minutes with the washer. And excessive water was pumped out by the 
decantation method and the titanium oxide which made sediment the reserve aggregate was obtained. 
[0050] On the other hand, clo bedding CK-1 as wood pulp was disaggregated completely [ in 44kg 
pulper ]. 1kg [VPB 105-1X4 by Kuraray [ Co., Ltd. ] Co., Ltd.] of fibrous polyvinyl alcohol binders was 
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added to this fiber slurry. Furthermore, police TRON 678 (the Arakawa chemistry company make) of a 
polyacrylamide system was added 1% of the weight to pulp as a flocculant of a cation system, and the 
flocculant WS 525 (product made from Japanese PMC) of a polyamide epichlorohydrin system was 
added 1% of the weight to pulp after that. 

[0051] The titanium dioxide in which the point carried out preliminary condensation was fixed to this 
fiber slurry. This was milled with the short network, it dried with the Yankee dryer, and the sheet was 
obtained. Consequently, the titanium oxide of the content of each component in a sheet which is the 
non-subtlety particle to which a fibrous polyvinyl alcohol binder has [ wood pulp ] 2 % of the weight 
and photocatalyst activity 88% of the weight was 10 % of the weight, moreover, the U.S. basis weight — 
50 g/m2 it was . 

[0052] Consequently, obtaining a reserve aggregate took time amount, the aggregate of fiber occurred in 
a tangle of fiber and a reserve aggregate, clogging of a short network became severe with time, and long 
duration operation was not completed. Moreover, fixing to the fiber of a reserve aggregate was bad, the 
non-subtlety particle which has photocatalyst activity to underwater flowed out, the yield by the 
calcining method was as bad as 82%, and since the non-subtlety particle which has photocatalyst 
activity further in the paper dispersed as fine particles, handling was not easy. 
[0053] The physical properties of the non-subtlety particle content sheet which has the photocatalyst 
activity acquired by examples 1-6 and the examples 1-5 of a comparison, and the physical properties 
after exposure of examples 1-6 were shown in Table 1. In addition, JIS-P -8118, tensile strength, and 
ductility evaluated the U.S. basis weight (g/m2) by JIS-P -8124, and thickness (mm) evaluated them by 
JIS-P -8113. 
[0054] 
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[0055] As shown in Table 1, in examples 1-5, the reinforcement of the sheet after being exposed to 
daylight for ten days is held 68% or more, and the retention of a sheet on the strength is excellent 
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compared with 65% of the example 5 of a comparison. Moreover, the reinforcement of the sheet after 
being exposed to daylight for 20 days is held 60%, and the retention of a sheet on the strength is 
excellent in the example 6 compared with 48% of the example 5 of a comparison. 
(Example 7) Adsorption of the tar in the smoke of a cigarette and the test of decolorization were carried 
out using the non-subtlety particle content sheet which has the photocatalyst activity acquired in the 
example 1 as evaluation. The experiment approach removed only the non-subtlety particle which has 
photocatalyst activity as the sheet (example 1) of the magnitude of length and each 32cm angle wide, 
and comparison contrast, and produced the same wood paper (example 1 of a comparison) as an 
example 1 except it. 

[0056] The use test was performed in the works dining-room, the magnitude is a room with width of 
face of 7.5m, a depth [ of 8.0m ], and a height of 3.0m, and the operating frequency was exposed to the 
bottom of the condition which 15 persons smoke for 1 hour every day. The sheet of an example 1 and 
the example 1 of a comparison has an aperture in the field and east sense of the wall upon which light 
does not shine, and was stuck on the wall surface and aperture inside. Measurement with time was 
performed about visual observation and sheet physical properties, and the color difference. Next, it 
moved to the room which does not have completely smoking on this condition in the sheet of the 
example 1 in the middle of exposure, and the example 1 of a comparison, and stuck on the wall surface 
and the aperture inside, and measurement of the color difference with time was performed. The result 
was shown in Tables 2-4. 

[0057] In addition, measurement of the color difference is JIS. Z 8729 and 8722 were followed. 
Measuring equipment measured delta (L*, a*, b*) in color color difference meter CR-31 by Minolta Co., 
Ltd. 
[0058] 
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[0059] 
[Table 3] 
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[0061] As shown in Table 2, although there is little change of the color difference in an aperture inside, 
in an example 1, the color difference is increasing with exposure days on the wall surface. While this 
shows that a sheet often adsorbs the resin of tobacco, the sheet which adsorbed the resin of tobacco 
means having removed contamination by resin in the wall surface near an aperture according to the 
photocatalyst effectiveness of ultraviolet rays. Therefore, contamination by the resin of tobacco can be 
prevented with this sheet. 

[0062] On the other hand, as shown in Table 3, both the wall surface and the aperture inside show that 
there is little change of the color difference and there is little adsorption of the resin of tobacco on a 
sheet. Moreover, adsorption of resin has taken place from the sheet of an example 1 having much 
adsorption of the resin of a cigarette, and yellowing being remarkable clearly. The example 1 of a 
comparison does not have adsorption of the resin of a cigarette, and it was hard to yellow it. 
[0063] Although the sheet of the example 1 of a comparison looked [ milk / the first stage ] with time 
under the conditions moved to the room without smoking as shown in Table 4, it has yellowed 
conversely. On the other hand, although the sheet of an example 1 was yellowed remarkably, 30 - 40 
days after, it had milked even in the almost same color difference as the beginning. That is, antifouling 
property was shown. 

(Example 8) As deodorization evaluation, the decomposition test of acetaldehyde gas was performed 
using the sheet obtained in an example 1 and the examples 1-4 of a comparison. The initial 
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concentration of the acetaldehyde gas at this time is 1000 ppm, and change of gas concentration was 
measured using the gas-chromatograph analysis machine of a GC[ by Shimadzu Corp. ]-14B mold. The 
sheet of a sample is one magnitude of 5cm angle volume of 560cm 3 It puts into a container and is 
ultraviolet-rays on-the-strength 3.0 mW/cm2 from after after [ a sample injection ] 30-minute progress. 
Ultraviolet rays were irradiated. 

[0064] The change at this time was shown in drawing 1 . Consequently, there was almost no gas 
adsorption of the additive-free contrast article of the example 1 of a comparison, the activated carbon of 
the example 3 of a comparison, and the zeolite of the example 4 of a comparison, and it was about 10%. 
It turned out that an example 1 has the deodorization effectiveness initial adsorption of 20% of 
acetaldehyde gas took place in 30 minutes, and the concentration fell and it was excellent 
[ effectiveness ] to 1/10 in 30 minutes after that with UV irradiation. 

(Example 9) In order to evaluate antifouling property, the tenebrescence trial of the dyed pulp was 
performed, using titanium oxide (STS-02) as a non-subtlety particle which has a photocatalyst function. 
The test method was the direct dye concentration shown below, after it was immersed in the water of 
ordinary temperature for 30 minutes with the bath ratio 1 :40, it was extracted, rinsed and obtained 
dyeing pulp by being air-dry. Internal was carried out to this dyed coloring pulp in the procedure it was 
indicated to the example 1 that became 10 % of the weight of titanium dioxides at this, and paper 
making was carried out by the TAPPI standard method. 

[0065] Consequently, the U.S. basis weight of 50g/m2 The non-subtlety particle containing paper which 
has a photocatalyst function was obtained. The conditions of used TESUTOSHI-TO were shown in 
Table 5. 
[0066] 
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[0067] As shown in Table 5, as for a sheet, test NO. 1-5 as contrast are a sheet with which, as for test 
NO. 6- 10, only coloring pulp contains 10 % of the weight of titanium dioxides in coloring pulp and this. 
An elevated-temperature weather meter (Ozawa factory FAL-5 AH long-run type) is used for these 
samples, the carbon arc lamp exposure of 1 - 10 hours is performed, and it is JIS about a weathering 
fastness test. L 0842 It followed and carried out. The result was shown in Table 6 as a result of the color 
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[Table 6] 



a*, b*) in Table 7 as a result of the gray scale for strange tenebrescence. 
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[0070] Although only coloring pulp shows strange tenebrescence as contrast from these results in 10 
hours, a photocatalyst operation is added and, as for what carried out internal [ of the 10 % of the weight 
of the titanium dioxides ] to coloring pulp and this, strange tenebrescence is accepted with the color of 
every color. That is, it turned out that antifouling property is shown. 
[0071] The technical thought grasped from said operation gestalt is indicated below. 

(1) The manufacture approach of the sheet containing the photocatalyst according to claim 2 or 3 which 
adjusts pH of the slurry before carrying out paper making to a neutral region. 

[0072] According to this approach, the distributed condition of the fiber in a slurry can be maintained 
good, and a non-subtlety particle can be certainly fixed to fiber. 

(2) The addition of the non-subtlety particle which has photocatalyst activity is the manufacture 
approach of the sheet containing the photocatalyst according to claim 2 or 3 which is 5 - 30 % of the 
weight among a fiber slurry. 

[0073] According to this approach, the sheet obtained can hold the reinforcement and tough nature of a 
sheet while being able to demonstrate sufficient photocatalyst activity. 

(3) The addition of a fibrous polyvinyl alcohol system binder is the manufacture approach of the sheet 
containing the photocatalyst according to claim 2 or 3 which is 1 - 10 % of the weight. 

[0074] According to this approach, the photocatalyst activity of a non-subtlety particle can be 

demonstrated, holding the function as a binder. 

[0075] 

[Effect of the Invention] According to this invention, the following effectiveness is demonstrated as 
explained in full detail above. According to the sheet containing the photocatalyst of invention 
according to claim 1, the non-subtlety particle which has photocatalyst activity can fully be fixed, and 
the photocatalyst activity which was excellent based on the non-subtlety particle can be demonstrated. 
Moreover, the sheet has little degradation with time, and can prevent having a bad influence on back 
processes, such as cutting and printing, while formation is good and has predetermined reinforcement. 
According to the manufacture approach of the sheet containing the photocatalyst of invention according 
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to claim 2, generating of the trouble at the time of production can be prevented, and the sheet containing 
a photocatalyst can be produced to stability. And the sheet which has the engine performance according 
to claim 1 can be obtained. 

[0076] According to the manufacture approach of the sheet containing the photocatalyst of invention 
according to claim 3, while the dispersibility of fiber is maintainable good, the non-subtlety particle 
which has photocatalyst activity can be certainly fixed to fiber. 

[Translation done.] 
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(4) #*)IXl>v-^ifcil$W&£W'>&V^U 

(5) mmmm^i-mmn^t^i-t^-h(7) 

[000 6] ift&fcovvc* SfeCKWtft. 

(1) 7t^vStt^*tl.«lWi^«mtt^|6l±S-ti: 

8SW*^Sr«*V\ frotfrfflS^-y K^y^XtfM 

(2) «raLfc(2) *>BW*itiaW-4fc*>, (1) 

[000 7] #8ai^®IH<»57a-jK-y^^4><0 

(3) BSffi, «t«aV««fflW5«ffi*1«6fc 

(5) *E»»a ; F-*^rLfc>'-hiia^a36*^»t:^ 
<. JvvTm^mmmtfmtf-x-mhtihtzfr. 



(3) 

3 

ttWHiL'WVMt*). =5r*L is-tt 

ix<?mmrtX'Z%<%~>x. ®m*?mmmmw 
[0008] zvmi±. M±<v£o%mmm$!\m 

Z k ifiT # . M«tS? : i=3E^< ffififc3ttt«JStt£ffe 10 

fttJ^BWk-f Sk.1 ^(i. tffi-£#U 
<, -S«3M&Ht*-*kkfcfc, W&m$tt#4?% 

■r&^kte**. *o«w>BWk-*4k£%u;, ±mm 

<7>h7 7iW)ft& *mk.X'% . 3SfcK4ft*-4 i k 

[0009] 20 

tt. l-3 0nrat, -e<0Jt*ffi«#' 1 0 

0-2 0 0 0m* /gWjtjUflSSttSr^-rSHHIWtt^ 

[ooio ].ft*«2fciestt«»fc«fitt**^rti>^- b 

j±a?-*>«*y v-*aainu #ttrst>*>-c*4. 
[ooii] 19*313 fciea«»tfflai^*^rt6^ - h 

Vsxntt u v - k r-* u v - a&htt 
j^wi^^^&isMtRtt^teWLo. i-4 oa 40 

[00 12] 

[f8#93SI6*>jeHB] BIT, ;^5H8Wllit«!Bt-3V^ 
1 -3 0 n mT\ *<0ifcftBS8tt* 10 0-200 

[0013] i<0*)*Bt^irt 45^- Hi. iBHRttW 
1W\ ^fL^ftl^vStt^ffi^S^SrfflV^^t 50 
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4 

t izx o , hmmm^xmm 

[0014] jtttBESttfc^aiflsiatttf t lt«. 
mnm.-\t^ y o^vm. n-f-m) . Hint 

f-^y^hnyf-^A, mm. mm®, hiwh* 
[0015] mtas&m. mt. mm. mmcom 

[0016] msem&zttbMNm*^ **«r 

[0017] an. ^^)54^vStt*lrt--i.iii«K^ 

W&ffrFSi 1 - 3 0 n mt-J) 4 . i WSaSfrS 
[0018] @3&« 1 n m*)lT{4, MSf 

tt : F<VF*Wa : Fffi* { 3 0 n m * «i * k . JiWOS^ 

ILK 

[0019] z<&mm&f*w*ffi. : F&!it* ®&r>m 

^ft'FS^O. 1 — 1 0/xmTJ54cOt»LT. fil 0 

1 1 0 0 O^tO 1 k/h5 V\ 
[ 0 0 2 0 ] il^^Wifc^ffiati, J^- 

»«ttffi«r-Hi'fclH»tf-fr«fcftt:, 1 00-2000 



(4) 

5 

XStbhtlZ. 

to**** o (nfimmmmx'h & . nm-fmmm 

iaflaflnu ^»aafciWirt-4<7)T»*u\ yam 

ht:*) <n%m&vh o , zco&Tthmt math %> <dt 

t>h. 10 

[0022] tmw&witmmtf 1 o o /** 

T*S. ifcSlESA^OOOm* /g^x^fc. ftM 

\W y<oJtfiMI(cJt^ &tt< t i> i o-i oe & 

[0023] &(c % 3KMW£**-t* y - h*>Hiifco 20 
^- *^ LT*fc+#KIPMMH! LT x y y - SrtSUJ-f 

*>**y v-xtt#*-*y**y v-£*aou 

^&7£81M«c£*$tf£„ 30 
[0024] a»a»48tti*7 U -IBPBfcteJB t . JUHfc 

[0025] £ WiS£, SMWSH^JKi. '>ft^ t v 

mm&ftzttm®ffim?c?>mi. o. m&%a 40 
±mt t< . 5-3 on&xtmzw-i u\ 

[0026] 'WTt LTli. *WAVU7-X(i# 
^>W7jWBv*6*i*. *tt^7'i: LX\i, il?&<7) 

*«^7-tLT«, m. & a-yhyvy? 
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6 

[0027] *<0^7V)-£W$li:. £HIi:ifcS£> L 

TVMSgsjMSfcirfiS. Sot. W7V)*:ff¥tt. 9 
7~0fiM%*«ffi t < 5 0-9 Ottfi%#£ £>(c#£ 

[0028] WE/ wrwut . xtt-Hifc t tfc. 

^^-foy6. ^0766, ^77$7hm jK 

y^co^'J xf-i^y^+f U 7'nh'U-y^i^^W^ix 
4. 

[0029] tmn±tmt LXli. *L)Vu-X&fnV 
StiO. 3~1 0f--^T\ ^§(il~l 5mm<m 

[0030] ClitfetfMWItftofcSJil — l 5jumT, 
^S»tt^)%2llA(i. 0~9 7aft%*W4L<. 2 0 
[003 1 ] yf-t UTtt, HBHfcKy t* 

^r;ua -;uiRv^ yy-Xtt^Bi^t^^M y^" 

0. 5~5mm^fflil$tT\ iiilSwBtfflff^{i}tlS. A 

#y t'^r/ua-;^^ y^-fi, -HMcciWHS 

iaSt-tl>k, 6 0~10 0X:Tjffl!!WSfc^J:V^ 
[0032] -?-(5DiajEA { 6 O'C^jft-Cli^U t-;PT/P 

ftim^<lXLt\W&£iKSti.-1i. 10 
'J fcX^T/PrJ W yr-«0^Dft(±, 1-10 

jitf-WHzmztvf. iom&%mtitJuyy 
[0033] f&mim&wu yy-a 9 o~ 1 6 o-c 



(5) 

7 

mWti&W Vf-k LTli, PUlftfy *^7 < V 
men* y xf- v y*?tf y ro uix y ^tSSffXte-?- co ? 
-f y 'J ;WL L£ *> w . mztf y 7 7 U n - h y n^ttnt 

tt Lfctf <J x^WMiHL $ 6 Wifci: 

«a*fci»oaM)^)irt>fi>*>*«9 o~i 6 o-ctf) 
h . *^sanfttt i oM%ia±r*4 £ t u 

[0034] ^t^iunu, #f-*y&#u v- 
tt, tt**^^^yv-X{47X7}-y^yv-^ 

y v - xi4 r-* v y •? - 1 tt«tto»4 & 
r-3f ^» # y v - xu# f - * y» jj? y -? - * mat 

4. 

[0035] ^wy^y7-i i/ctt* ^yrs> 

>J 7 5 Hxt7 o/Pt F V V&, #V : J7 V ^-)V 20 

7$yxe?o/ut h-yy^. yv**<f-iv%&.vit 
y 7 s y^^)7j<jitt^B^*w^ix-& . 7-*y»* 
yv-tLT(i, ^yr^y;H8ifi, ^y>^7^y^ 
Whs xvx+uyx^yWk. dfyr^y/ursH 

[0 0 3 6] #f-*ySW?U v-fcr-jfySsKy-e- 
o. lMoara^wfiiLn. o. m 

%*ilT1i*imf4^^tt*^-h«--t*J)0. 4 01 30 
0. 5~2 5Sft%j& t $4)(cif4U<. 1. 0-2 01 

[0037] mmmiimtoiKmzii. hm 
Mmhti, wtmtfrwtix^&m&Mtp hps 

ttUfc&s wc. *iwt*- h y >7Air<7)7;u* y sashi 40 

UTpHS:+tt««lc£4a-?iaS-f4. iWio^rp 

[0038] z^xoiztxn^ti^- ui. mm 
5£g#o . o o i mw/c m 2 &±e>mmcDmiTx~ 

- h 5 o %u±t*jw izt #r & 

T. Matt. Rfi^tt. fiffltt&tf«Btt**#4fctf>tefl 50 
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8 

as, jsse. **«mj-. ^i^yr-ffljft. sprats. 
«ttr. ry-yx^y-y. n-;^^y-y. >- 

i o o 3 9 j m*Mz*ft*iz*>£. ftim. m. 

£ ? y - y fctfjBfcff o£ jWIE-c* * . * , tsa 

m#)i'Ti&,mzm^t3ti2>. 
[0040] mm&m^h ; y- hzr-ymztj) 

rmz&Ti* . *s=.*j*#&xfry- htox&iz&m-t 
hzti>T$h. X7-7 ovf-tctizhmmztL 

7 4 ivf-m&mztit . ^- b sarv^f * £ * 

[004 1 ] ±£0 X o ItWffiWzii 0 . ton* o tt 

( i ) ni£0m*. , 7 y lt^ 
y%x y -e-xii 7-^- y&x y * aan L/t 

ofigttSr rt* a *■# y^ y ^-x(47-^y^ y 

( 2 ) lot, fWE^t *j V >T h 7 y^O^^^r 
( 3 ) iBJU7 'J -JSCRt«*»Mfli: LXtitty 

afcKUv-xiir-sry^yv-iasiSnu. tutted 

w-f i r-jf y^ y v-x{4* y^-K y v-$rj^ 
jd ix x 7 y *m i . m&mt&>#im 

[0042] zntctb. nt>ti& b(i^*Sat>'*M 

4. 

( 4 ) i fc , y ^- 1 LX mtt^K y b*^;U7;u 
3->WR><-f y^*-X(4^fiiil$8WNM y^-Srfflv^ 
4it*>6. »<5><i6^- W&feZiSfr&ZbtfX' 



(6) 

9 

fct 8§*fcH3ftgO . 00 1mW/cm! liLh»^H&« 

( 6 ) ra^r . -r^- h «*. BSffi. mm 

( 8 ) ^- h ^cotmt mmim?te&mztt®. lx 

[0043] 

Tli, (ft) 4 "t- 

?STi^J-X STS-0 2) 14, t&SUffi&Tlrj? 
— fe'SL fJ«?g7nm. JMHI3 2 0m* /g. 20 
iMfcf-^^wfii^fciMKtfc^MR^'f T ( p H l . 

ST-Olli, »JUB»7^^— tfi!, fWflTn 
nu it*BH»3 2 0m* m.95%m.^9> 

jM^wrtt. ttftiiflBUwr (707 

h yCK-HF , CSF(4730m 1 ) TJ>£. 

f- C (ft) ?7\sWm>m&%V7 < -xhN-7 2 30 
0, 2f--;k iiStft§5mmD 1 4fii%J:8&iitf 

<ma&v p b 1 0 5 - 1 x 4 , na»t*3# 1 r-- 

Vk •e«f$IJ4mm] 3M%&S&DU IICl/-3y 
(^7#">V-3y (ft) S»»«SB1. 5f- 
-;MWtS5 5mmD 17Sfl%i:$:4J:3C8&*lU 

[0 0 44] Z<DX7>)-tZ, #+*y%COXV7$. H 
x£?D/l,tKyy*fl«*tf!KB*PMC (ft) £L 
*ift«W S-201) £IHfc?-* yfctt L 3 . 0 40 

«P1 ( Wmt¥HW<r)m&%,7 r ^7 ) £Rft 
f-?yfc:*tL3. OMtKSSJIlU:. -t^vU-<0p 
H#4. 5-CJb-5fc<OT» ^k-fMi^AijDiTp 

[0 04 5] ZtiZMffilZXimi. ^y^-fyj*? 

-fc-cflasLfc. »fe<i^«t+<ozi«kf-^y^#» 

Ifl^CiOE^SftfrfcSSliLfcfc.:^ 9 5 50 
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1 0 

TJ46 llix. i^-ayi 7SM%, ^BIS^Iwn' 
>f y^- 1 4aa%, ffitEffitf'J t-;i^r;un-;^N* 
4 y^- 3Stt%2it/*&l!^?Stt^Wtl.*iWi^T 

Sr;bWPffiJ46 0g/'m2 T'J>o^. 
( IWJ 2 ) 1Mb*-* y<7>®3S£ S T - 0 1 1 IK m 

±< ®-<7)3kWx\ m^me 0 g/m* cnytmmmm 

$<7)pHt46. &X'hitz<7)X\ pHWMtft-btcfr-i 

(iat0ii3 ) nwm&zM-uymt c («) 

^(Offi n °q^ V P B 2 0 3 X 6 , mtT-->Vtf2r-- 

-oy^at c (ft) ? ?uimm&&v PB105- 

1X4, i8tT--^* { lT--^. HSMmm) 
3 0S*%fcU:. -etT, t-o>iitk;q^- 

coms^J CB*PMC (ft) iS^WS-20 13 
^^yi4STS-0 2^fflt\ ttJHWtJtLloaft 

[0046] ,r*tfc, § fefcr-^^awBiww ( H M-ft 

Lit. -e^S. t'inyit!:3ftf-^«^t'i 
j££ili>*J¥fi 1 1 0 g/m2 coh'^oyi/- hi& 

mmm4 ) ±(mwik:jk uxx^hwi c (») ^5 

btt^ffifl^E P 2 0 3 X 5 . WIt--^2 t- 
-/K a»tft$5mm) 7 0M%, A^f y^-$*|fc 

SWIBt^-K'Jxxf-yHWtC (ft) ^um^ 
V 7 -f <y h N 7 2 2 , OUt--^ 2 t- VOt 
S?5nim, ^ifflffiBJKl 1 0*C^^f 7"] 3 0Sg%fc 
L/c. UHSaSi^-i: LT»ft^VSTS-0 2StieH 

< |5l-^^£tc «k 0 . iK'J x^r/HWIfclWkf-^ v« 
^t1g^§ni>^?ftl 1 0g/m2 UO^UXXf/Uv 

dittos ) ftmmwm c (ft) ^5^s*;nt» 
fr- 1 5 3 7 om%, >w yy-imt lxzm® 

Jt<0.if>Jx>tr/HWt C (ft) ^7Utt«V7-f vhN 



(7) 

1 1 

7 2 0, $*tr--/l'#2r--/k mi&%Z 5 mm, 

m-t Lxwmu-? >{sts-o2)ii tmmiz 
mi i omm%mi-st uz. znmt'mms t m- 

Tffif$.ztiim&i iog/mi <7)^mmm%^- 

(mmS) *'773m (Manv i 1 1 ettSL Mi 
cro-FiberTM206) 70ll%t. 10 

mm^yy-w&bi.xspGiob- \ 1x3 

C (ft) 7?Vims,PG\ 06-1 1 X3, «Btr~ 
-/^lf--/K «Kt^$ 3mm) 3 0«tt%t L 
£ . aHMBHffi: lX<m\W y (STS-0 2 ) 
tt. «8(CttU 0%<3ffi£4:U:. * 3 

tmt-fflti-?ya*Tffif8.ztimw&i 1 0 g/ 

m* ^7Xf|88^-h5-^. 
[0 04 7] Hf^Jl-6t-#^^i—h^tt^^ 
1 {c^tfc. Htt09l~6<Z>S'-h£A-4lM:*fcflJ 20 
0. *K«0«|9«*!&»M 78**? 1 OBfttf2 0BBB 

[0048] JttKflli: LT, ♦ffimfUW ( 7 07 

h-yCK-HF. CSF(27 3 0m 1 ) 

< mm 2—4 ) ^an u^s o , so 

n D 0 £:M'<-?R-680, ISJWB!B/l'?7l<\ 

go. 24wm) . mm^x^mm-wm c (ft) 

0aS%T'^D. *i¥*6 0g/m2 (OHM 

<jt«ffi5 ) mtmmit-tmmmt lt st 

S-0 2Sffl^, «SWf«Bfc*|fd*aS:ll*L 40 

fc. -r=5ri?*>. STS-02£1 6. 6 7kg (IMb*- 
?y&&5 k g ) fffiU «lC*£iBJDLT 10 0k 

5 . 7MM%t Ltz, ZiXiz^ tKI 0 k gfcStl/CKR 

fcifitaU SWIi^oft. P H#2. 6 b 
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1 2 

ffifr-jfcfc*), *1 2 kgtafcBft^HJ^AO. 7 5 

kg£}Wf8L£i><7>&®[|DU *»t/c. -e^SSJH, p 
H#6. 9t&o/t. 

<9i§,Fq£7r-f W7XM) 1. 5kg£#5kgfc:# 

1. 5kg£*5kgfc*«l,TilI*.fc. ^fflRBfcUfc 

I^:?y$:*lfe-f ?K1 7 0 0kg£jD;i. ? 

[0050] ^^^r t ltsd? o 7 b y c k 
-U44k g^kn-trc^fcWKU:. ***** 

C (ft) ?5l4fci!VPB 10 5-1X4!) SrlkgjD 

T$F^-K'JXhny6 7 8 (SiJlHKIsttS) £/W 

r(c#rLristt%8aint. sKursFxt? 

o/Ut F 'J y^^^fijWS 5 2 5 ( B#P MCftR) 
[005 1 ] £*>WI6.*5 'J -K, it^HIWfcLfcZ 

lOnS%X'fo~>tz. £tz. 7pP*{i5 0g/m2 xh 

[0052] i<ott», fffimMmmnmrnfr 
*> o s tut t ^ffimmm&^zxwmnWMWtf 
m. i . @jfl« sis o iwmwfcB < * o , «^Poiais 

[ 0 0 5 3 ] mam l ~ 6 1 JtK M l ~ 5 1 J: -5 T 

HMCT 1 ~ 6 c0#HSO^)tt2:^ 1 lew Lfc . . * 
ff4 (g/m2 ) it J I S-P-81 24. J?£ (m 
m) fiJ I S-P-8 1 1 8. ^H5S0^JK, WmtJ 

I S-P-8 1 1 3-CfPfiffiLTt. 

[00 54] 

[Hi] 



(8) 
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1 3 



1 4 













OB 


ffft 


kg/ 
15ib4b 


% 


1 0 B 

«) 


2 0 B 

(%) 










fi 








mm 
ft i 


64.5 


0.195 


0. 331 


3-54 


2.18 


2. 1 


2.2 


71 

Of) 


53 
(J?) 


ft 2 


64.6 


0.1 B3 


0. 353 


3. 01 


1.81 


2. J 


2.2 


68 

Of) 


62 
Of) 


ft 3 


103.2 


0. 490 


0.211 


0. 35 


— 


2.5 


— 


95 


95 


ft 4 


119.6 


0.450 


0. 266 


0.27 


— 


4.4 


— 


93 


90 


ft 5 


113.5 


0.461 


0.246 


0.67 


— 


3.6 


— 


93 


92 


ft 6 


104.4 


0. 431 


0. 242 


0.67 




0.6 




63 


60 


ft 1 


63.8 


0.176 


0. 362 


3. 92 


2.41 


2.4 


2.7 






ft 2 


61.0 


0. 190 


0. 320 


3.11 




2.3 








tt«E 
ft 3 


60.8 


0.196 


0.310 


2.88 




2. J 








tttt 
ft 4 


61.0 


0. 180 


0. 340 


3.30 




2.2 








Ifctt 

ft 5 


49.0 


0.078 


0. 628 


1.41 


0. 79 


1.0 


1.1 


65 


48 



[00 55] SKC^UctoiC HttMl-5tfcV> 
Tli, 1 0 BHIB*fcUMtU^««J/- b*)9l*#6 8 
%m±ffi^§ilT 0 , itlRffil 5^65 %(Ctt^T 5^- 

0 BIBIBttfcttS UrftrtS'- h<D&g#6 0 

2 c mftW** £<0x-h (ggfflffl 1 ) & 
1) iffiBUfc. 

[0056] fljflr* MiI*££"CfrV\ § * 



OmiOgPI 



*{i(@7. 5 m, IMt£8. Om. S§3. 
ISft**2-~4fcjSU:. 

[0057] fe»0«|je»i, J I S Z 872 
9Xtf87 2 2tefl!->fc. ««e«»i5y^^ (tt) 
OfM*63fctfCR-3 ( L* , a* , b * ) 

ffl5£U:. 

[00 58] 

[*2] 



(9) #K§¥1 0-2 56 9 6 

15 16 



&S3 
B& 




B 


mm 






A E 


&m 

kg/ 
15miB 


m 

% 


AE 


kg/ 
15ns 


% 


0 


LM96. 56 
at= 0.35 
b*=l4. 01 


2. 27 


100 


U=96. 56 
a»= 0.35 
b* = 14.01 


2. 27 


100 


33 




1.68 


74 




1.43 


63 


56 


13.41 






2. 13 






61 




1.52 


67 




1.32 


58 


66 


16. 06 






2.75 






76 


17.3 






4.04 






85 




1.48 


65 




1.27 


56 


92 


19. 45 






4.52 






136 


18. 83 


1.44 


63 


5. 05 


1.18 


52 



[00 59] *20* [g!3] 



mm 


it&m i 


B 


mm 






AE 


kg/ 
15om 


% 


A E 


kg/ 
15hd 


% 


0 


LM96.76 
at- 0.40 
b*=14.43 


3.22 


100 


Lt-96.76 
a« = 0.40 
b* = 14.43 


3.22 


100 


33 




2.86 


89 




2.51 


78 


56 


3. 78 






1.27 






61 




2.64 


82 




2. 31 


72 


66 


3. 78 






2.41 






76 


5. 74 






5.70 






85 




2.51 


78 




2.19 


68 


92 


7. 02 






6. 77 






136 


8. 84 


2,48 


77 


7.93 


2. 13 


66 



[0 0 6 0] ^40^ [^4] 





ttttfcl 1 £4 8 






a«Lfc->- f 




(0) 














fe£A B 


a^A e 


fe£A E 


8 


0. 8B 


1. L6 


2. 72 


1.22 


19 


0.74 


2.06 


1.51 


1.19 


28 


3. 56 


3.91 


0. 93 


1.37 


44 


3.56 


3. 90 


0.46 


1. 16 


90 


3. 53 


3.61 


0. 56 


0.91 



[00 6 1] *2lc*LfcJ:3fc, UttWlfcfctvc *3l#^SIB&i t itfMfcMi, i/- 



( 10) 
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1 7 

If Ctf^fc: J: *rSft£B6jt"C£ 6. 
[0062] ifiCSt U « 3 izxctj: o t . MMSIX 

\>*Z.kfrt>* E&frlc J W;:0>ll*WB£->'O>*. vast 

[ 0 0 6 3 ] H4 KSU: J: 3 «ffl^*l^Bfflfc» 
LfcfcttTTH. Jtt&H l to?'- MifgfSWeMiS 

«i i *> h \m i < mt i x \ 3 o~4 o am 
tttsto t <2ff isi tfin^a -ea-ik lt v^. 

(IBSW8 ) fflMfffltt LX , gttffl 1 fcJt«W 1 ~4 

-r^hSrfr-'fc. i«0t £cf)7-fc: hT^rt YtfWtii 
Wm.\i 1 0 0 0 P P mX'h *) s #*»*0>*fclift* 
M#E7f (ft) SGC-14BS0>#*?D-?}^5 7# 
*f«&fflV^T8KL.fc. ■tf-J'TVl'^i'-MiScmfc*) 



1 8 



* SAtt 3 0 tiWB&fr &£jtttftft 3 . 0 m W/ c m2 

[0064] Z.0)b£w8tft£faitzxil'iz. %<r>& 
5L JtISM 1 w^Mac^MKas,. ifcttfll30>SttK. it 
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